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VMware for Windows NT and 
Windows 2000 Installation Notes 

Installing on a machine running Windows NT 4.0 

Preinstallation Steps 

1 . The Windows NT user you log in as to install VMware must be the Administrator or 
a member of the Windows NT Administrators group. 

2. To run VMware, a Windows NT and Windows 2000 user must be a member of the 
Power Users or Administrators groups. You may want to use the Windows NT User 
Manager program under Start > Programs > Administrative Tools to add any users 
who will run VMware to the Power Users group. VMware recommends that you do 
not unnecessarily add users to the Administrators group. 

Installing VMware Software 

1. Make sure that you are logged in to the Windows NT host as the Administrator user 
or as a user that is a member of the Windows NT Administrators group. 

2. If auto run is enabled, the VMware installer will start automatically. Otherwise 
double click on the setup.exe file available on your CD. 

3. Most of the installation is straightforward, and it should be possible to just follow the 
on-screen instructions to finish the installation. The notes below provide a little 
more detail to help with the installation process. 

4. During the installation the VMware installer will prompt you with the option to install 
support for host-only and bridged networking. It is normally all right to accept the 
default of installing support for both bridged and host-only networking. However if 
you are having problem with the install or for other reasons you may want to select 
only one or none of these options. These options affect the networking support 
available to virtual machines on this host. Each virtual machine can be configured 
independently to use no networking to connect directly to a local Ethernet via an 
Ethernet network adapter card in your computer internally over a virtual network. 

i. Connect direct!]/ to a local Ethernet via an Ethernet network adapter card in 
your computer . 

Select this option if you have an Ethernet MC ( adapter) in you local system and 
want virtual machines to be able to appear directly on the local Ethernet network. 
If you chose to install support for host only networking and do not have an 
Ethernet card installed in the computer you will get noncritical warning errors 
from Windows NT at startup about services not being able to start correctly. 

ii. Connect the guest operating system to the host computer internally over a 
virtual network. 

Select this option if you want virtual machines to be able to communicate with the 
host-computer via a virtual Ethernet within the computer. Also select this option 
to connect through the host to a remote network or a non-Ethernet local area 
network. This is useful when you want the host computer and the virtual 
machines to be able to share files, for example with Microsoft networking, 
without needing to be connected to a local Ethernet or when you want to be able 
to use the host computer to forward network traffic from virtual machines to a 
non-Ethernet local area network or a remote dial-up network. 
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NOTE: If you choose not to include support for one of these networking options, 
you can uninstall VMware and then rerun the VMware installer to add support for 
that networking option. 

5. Most Windows NT systems have CD-ROM Autoplay ( also often referred to as autorun) 
enabled. Autoplay can cause serious problems with VMware virtual machines. ( See 
Known Issues.) If the VMware installer detects that Autoplay is enabled it will 
prompt you to allow it to disable Autoplay. VMware recommends you allow the 
installer to disable Autoplay. 

NOTE: If you selected support for the Connect directly to local Ethernet ( bridged 
mode) networking option and have more than one Ethernet adapter in your system, 
the VMware software installer will present you with an extra dialog box. In this case, 
select the Ethernet adapter that you would like virtual machines configured for bridge 
mode to use. 

6. At the end of the installation process you will see an installer dialog box asking if it 
is OK to reboot now. You should click on OK to reboot the computer. 

7. If you have not already installed the VMware for Windows NT and Windows 2000 
license key after you have logged into Windows NT, install the license available on 
your CD. 

8. At this point, you are done with the VMware software installation process and can 
start using the virtual machine. If you are a first time user or would like additional 
information see chapter 2 . 


Installing on a machine running Windows 2000 

Preinstallation Steps 

1 . To install VMware, you must log in to Windows 2000 as the Administrator user or as 
a user that is a member of the Windows 2000 Administrators group. 

2. To run VMware, a Windows NT and Windows 2000 user must be a member of the 
Power Users or Administrators groups. You may want to use the Windows 2000 User 
and Passwords icon in the Control Panel to ada any users who will run VMware to 
the Power Users group. VMware recommends that you do not unnecessarily add 
users to the Administrators group. 

Installing VMware Software 

1. Make sure that you are logged in to the Windows 2000 host as the Administrator 
user or as a user that is a member of the Windows 2000 Administrators group. 

2. If auto run is enabled, the VMware installer will start automatically. Otherwise 
double click on the setup.exe file available on your CD. 

3. The VMware installer will unpack files in a temporary directory and begin the 
install process. 

4. Most of the installation is straightforward, and it should be possible to just follow 
the on-screen instructions to finish the installation. The notes below provide a little 
more detail to help with the installation process. 

5. The VMware installation program will prompt you with a networking option. The 
selection only affects what networking options will be available to virtual machines 
running on this host. 
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NOTE: The VMware for Windows NT and Windows 2000 installer currently offers the 
option to install support for host-only networking. During installation on Windows 
2000 host systems, the installer Networking Configuration panel will list Connect 
directly to a local Ethernet ( bridged mode) as the only available networking option. 
The 'Connect to the host operating system internally over a virtual network' 

(host-only) option is not available when installing VMware on Windows 2000 host 
systems. However this host-only networking support can be manually added after the 
VMware installation completes. Continue with the installation process for now a later 
step provides a link Id instructions on howto manually configure the support for 
host-only networking. 

NOTE: If you selected support for the Connect directly to local Ethernet ( bridge 
mode) networking option and have more than one Ethernet adapter in your system, 
the VMware software installer will present you with an extra dialog box. In this case, 
select the Ethernet adapter that you would like virtual machines configured for 
bridge mode to use. 

6. Most Windows NT systems have CD-ROM Autoplay ( also often referred to as autorun) 
enabled. Autoplay can cause serious problems with VMware virtual machines. If the 
VMware installer detects that Autoplay is enabled it will prompt you to allow it to 
disable Autoplay. VMware recommends you allow the installer to disable Autoplay. 

7. At the end of the installation process you will see an installer dialog box asking if it 
is OK to reboot now. You should click on OK to reboot the computer. 

8. If you have not already installed the VMware for Windows NT and Windows 2000 
license key after you have logged into Windows 2000, install the license that is 
available on your CD. 

9. After the Windows 2000 host machine has finished rebooting you can optionally 
enable the 'Connect to the host operating system internally over a virtual network 1 
( host-only) option by following the instructions on our website at 
http://www.vmware.com/support/hostonlynt.html. 

10. At this point, you are done with the VMware software installation process and can 
start using the virtual machine. 


Uninstalling VMware Software 


If you want to remove VMware for Windows NT and Windows 2000 from your computer 
you can do this by following the steps below. NOTE: Do not remove the software by just 
deleting the product directory. VMware installs system services that can only be 
removed cleanly by using the Add/Remove Software icon from the Control Panel. 

1. To uninstall the product, you may either select 'VMware Uninstallation' icon from the 
Start > Programs > VMware menu folder; or, double click on the Add/Remove 
Programs icon from the Control Panel and then select the 'VMware for Windows NT 
and Windows 2000.' 

2. The uninstaller will prompt you if you also want to remove your VMware for 
Windows NT and Windows 2000 license. If you intend to install the product again 
you probably want to keep the same license installed. You can also reinstall a license 
later if you accidently remove it. You will need your original license_ ?7??.REG file. 

3. Even though the uninstaller does not force you to do this you should always reboot 
your computer after removing VMware for Windows NT and Windows 2000. 

NOTE: Removing VMware for Windows NT and Windows 2000 will not delete any 
virtual machines or virtual disks that you have created. You need to manually delete 
these files if you want to remove them. 
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Create, Configure, and Operate Virtual 
Machines Using VMware 

Before you can run a supported operating system in the virtual machine, you must 
create a virtual machine configuration file. This is eguivalent to building a PC from 
parts, except there is no risk of losing screws or zapping components with static 
discharge. 

A virtual machine configuration is kept in a text file. This file can be created using the 
VMware Configuration Wizard or the Configuration Editor. 


A. Create and Configure your Virtual Machine 

1 . Start VMware for Windows NT and Windows 2000 while logged in as the user who 
will be using VMware. This user needs to be a member of fee Power Users group 
and does not need to be the Administrator or a member of the Administrators group. 

2. Before starting the configuration process, use Windows Explorer to create a new 
directory for your virtual machine. All files specific to the virtual machine will be 
stored in this directory. 

3. Start VMware for Windows NT and Windows 2000 by clicking on the 'VMware' icon 
from the Windows Start > Programs > VMware menu folder. 

4. If you are creating a virtual machine configuration file for the first time, we 
recommend using the 'Run the configuration wizard' option to help you step 
through the process. 

If you want to manually create a new configuration file and configure all aspects of 
the virtual machine, use the 'Run the configuration editor' option and continue with 
the rest of the steps below. 

5. Create a virtual disk and associate it to a virtual machine's IDE channel: 

• Click on the + next to "IDE Drives" 

• Click on "IDE 0:0 - Not Installed" 

• Click on the Add button. 

• Select an appropriate disk mode for the virtual hard disk. 

• In the Name field, type the filename that you want to use for this virtual 
disk and complete the path by clicking on the Browse button and 
selecting the directory you created for the virtual machine earlier. 

To use an existing virtual disk file, just use the Browse button to select it 

• Use the default disk size or enter a new value in the Disk capacity field. 
The specified size assigns the maximum capacity of the virtual disk. 
Initially, the space taken by the file will be less than 1 MB, but the file will 
grow as software is installed inside the virtual machine. The file will never 
grow larger than the size specified in the Disk capacity field. 

• Create the virtual disk file by clicking on the Create button. 

• If you selected an Undoable disk mode and want to store the virtual 
machine's .REDO file in a different directory than the actual virtual disk 
file, click on the Advanced button and select the new path. 

NOTE: If you want to configure an additional hard disk, click on "IDE 0:1 - Not 
Installed" and repeat the above steps. 
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6. Configure a CD-ROM drive to a virtual machine's IDE channel: 

• Click on ''IDE 1:0 - Not Installed" 

• Click on the Add button. 

• Select 'CD-ROM' from the drive Type field. 

• Select the CD-ROM drive letter you wish the virtual machine to use, or 
"auto detect" to use the first CD-ROM drive detected on the host computer. 

7. The first floppy drive is configured by default. To add another floppy: 

• Click on "floppy2 - Not Installed" 

• Click on the Add button. 

• Select the drive letter of the floppy you wish to use. 

• Click on the + next to "Floppy Drives" 

8. Optionally configure a network adapter for the virtual machine: 

• Click on the + next to "Ethernet Adapters" 

• Click on "Ethernet - Not Installed" 

• Click on the Add button. 

• Use the default Bridged option ( if your real machine does not have an 
Ethernet card use Host-only or remove the adapter) . 

9. Optionally configure the serial port of the virtual machine: 

• Click on the + next to "Serial Ports" 

• Select the serial port of the virtual machine that you would like to 
configure. 

• Click on the Add button. 

• If you would like the virtual machine to access a real device such as a 
modem, then use the default type of Device. If you would like to redirect 
the serial port accesses of the virtual machine to a file on the host 
filesystem, then change the default type to File. 

• If you selected a Device type in the previous step, then select the real device 
that should be accessed by the virtual machine in the Name field; otherwise, 
specify the path and filename where serial accesses will be redirected. 

NOTE: If you want to configure another serial port, repeat the above steps. 

10. Optionally configure the parallel port of the virtual machine: 

• Click on the + next to "Parallel Ports" 

• Select the parallel port of the virtual machine that you would like to 
configure. 

• Click on the Add button. 

• If you would like the virtual machine to access a real device such as a 
printer, then use the default Type of Device. If you would like to re-direct 
the parallel port accesses of the virtual machine to a file on the host 
filesystem, then change the default Type to File. 

• If you selected a Device type in the previous step, then select the real 
device that should be accessed by the virtual machine in the Name field; 
otherwise, specify the path and filename where parallel port accesses will 
be re-directed. 

1 1 . Optionally configure a sound card for the virtual machine: 

• Click on the + next to "Sound Adapter" 

• Click on "Sound - Not Installed" 

• Click on the Add button. 
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12. Select the memory size of the virtual machine: 

• Click on "Memory" 

• Use the slider bar to adjust the amount of memory you would like the 
virtual machine to recognize. 

NOTE: Total amount of memory usage by all running virtual machines is configured 
in the Settings > Global Preference > Menu panel. For information on memory 
configuration, see page 4-2 Memory Usage Notes. 

13. Click OK in the bottom of the Configuration Editor to complete the configuration 
process. 

14. Use the Save command from the File menu to save the configuration to a file. Save 
the file in the directory you created earlier for the virtual machine. 

1 5. At this point, you can start using the virtual machine you have configured; for 
additional help on how to run and operate it, refer to 'Operating your Virtual 
Machine 1 below. If you are familiar with using virtual machines and want to install 
a new operating system for the virtual machine you configured earlier, refer to the 
Tnstallating Guest Operating Systems inside a Virtual Machine 1 section. 

NOTE: Remember that if you start up a new VM and do not have a bootable 
CD-ROM or floppy in the drive, the virtual machine will come up with on the 
display: "Operating System not Found" 


B. Operating your Virtual Machine 

Your virtual machine is now ready to install your choice of operating system among 
those we currently support. To familiarize yourself with using VMware software, review 
the section below, then proceed to install an operating system within the virtual 
machine environment by referring to the 'Installing Guest Operating Systems inside 
a Virtual Machine' section. 

Mouse and keyboard control 

After a virtual machine has been powered up, the mouse and keyboard will continue to 
work on the host as normal. If you click a mouse button while the mouse pointer is on 
top the VMware application window, the running virtual machine will grab the mouse 
and keyboard focus. While the mouse and keyboard are grabbed by the virtual 
machine, the user will be able to interact with software running inside the virtual 
machine - the user will not be able to interact with the host OS and applications at this 
point. To be able to use the mouse/keyboard back on the host OS, press the 
CTRL-AIT-ESC keys together. Regardless of whether the virtual machine is in full-screen 
or window mode, pressing CTRL-ALT-ESC will release the mouse and keyboard from the 
virtual machine and return it to the host OS. 

NOTE: When the mouse and keyboard are not grabbed by a virtual machine, pressing 
the CTRL-ALT-ESC keys together on a Windows NT host will have the same effect as 
pressing the ALT- ESC keys. 

Switching between full-screen and window modes 

Virtual machines appear in window mode when they are initially powered up. To switch 
the virtual machine to full-screen, select the Full-screen option from the VMware 
application's View menu. It is also possible to switch to full-screen by pressing the 
CTRL-ALT-F1 keys together. The latter option is particularly useful if you have multiple 
virtual machines running and want to switch a particular one to full-screen quickly - 
this can be done by using the CTRL-AIT-Ex combination keys together; where 'Fx' can 
be FI, E2, E3, F4, F5, etc. Pressing CTRL- AIT- E2 will switch the 2nd virtual machine to 
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full-screen, CTRL-ALT-F3 will switch the 3rd virtual machine to full-screen and so on. 

To switch any virtual machine from full-screen back to window mode press the 
CTRL- ALT- ESC keys together. 

Accessing the same virtual machine in the future 

After the virtual machine is powered down and the VMware application is closed, you 
can start the virtual machine again by double-clicking on the configuration file. The 
configuration file for a virtual machine is located in fee directory designated as the 
'VM directory 1 when the Configuration Wizard was run. Use Windows Explorer to 
switch into the specific virtual machine directory and double-click on the configuration 
file - this will start VMware for Windows NT and Windows 2000 and automatically 
open the virtual machine configuration file. Simply click the Power On button to start 
the virtual machine. 

Installing a new operating system in the virtual machine environment 

When you power on a virtual machine configured with a virtual disk for the first time, 
you should have the boot floppy and/or CD of the operating system you plan to install. 
After a virtual machine is powered up, its BIOS starts to run and tries to boot from a 
boot device in the following order: floppy, hard disk, CD-ROM. To change the default 
boot order, time/ date or other settings you can enter the BIOS Setup by pressing the F2 
key while the virtual machine's memory is being tested. Data stored in a virtual 
machine's CMOS is actually saved to a file named 'nvram' in the virtual machine 
directory. To begin installing an operating system inside a virtual machine, see the 
' Installating Guest Operating Systems inside a Virtual Machine' section. Once an 
operating system is installed, you may use the virtual machine to do anything the OS 

S orts given the (virtual) devices in the VM environment. You may install 
cations and work in your new virtual environment. 

Configuring a new virtual machine to access a raw disk 

Advanced users can configure their virtual machine to use a raw disk instead of a 
virtual disk. VMware recommends the following for advanced users only. If you have a 
dual- or multi-boot environment, you may configure a virtual machine to boot a 
previously installed operating system from an existing raw partition; see page 4-8. 

If you have free space or an unused partition in your real machine, you may install a 
new operating system to the raw disk through the virtual machine; see page 4-10. 
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Installing Guest Operating Systems inside 
a Virtual Machine 

Windows 2000 installation guidelines & known problems 


We have seen problems with versions of Windows 2000 prior to RC1. For example, the 
Windows 2000 Server Beta 3 installation program may fail to setup IIS properly. The 
only recovery to the installation process is to cancel the IIS installation ana continue 
with the Windows 2000 installation. We have also seen problems in trying to add IIS 
after completing a Windows 2000 Server Beta 3 installation. You may also see the 
following VMware error message: "The cpu has been disabled by the guest operating 
system. You will need to power off or reset the virtual machine at this point". This is 
most likely because the Windows 2000 guest operating system has panicked or "blue 
screened". If you encounter any such problems, please report them to VMware 
using the online incident form. 

Windows 2000 Professional or Server ( RC1 or later versions) can be installed in a 
virtual machine using the corresponding Windows 2000 distribution CD. Before 
installing the operating system, please make sure that you have already configured 
a new virtual machine using the VMware Configuration Wizard 
(or Editor). 

Windows 2000 Installation Steps 

1. Before starting the installation, use the VMware Configuration Editor to verify the 
virtual machine's devices are set up as you expect. For example, if you would like 
networking software to be installed during the Windows 2000 installation, make 
sure the VM's Ethernet Adapter is configured and enabled. 

2. Insert the Windows 2000 CD in the CD-ROM drive. 

3. Power On the virtual machine to start installing Windows 2000. 

4. If you enabled the VM's Ethernet Adapter, then an "AMD PCNET Family Ethernet 
Adapter" will be detected and set up automatically 

5. Finish the Windows 2000 installation. After Windows has been installed, download 
and install the new beta version of the VMware Tools for improved video 
performance and added functionality. 

Enabling Sound After Installing Windows 2000 

If sound was disabled during the Windows 2000 installation, it can be enabled after the 
OS has been installed. To setup the virtual machine to play sound, please read the 
Technical Note about VMware and Sound. 

Enabling Networking After Installing Windows 2000 

If networking was disabled during the Windows 2000 installation, it can be enabled 
after the OS has been installed. To set up networking for a virtual machine, follow the 
instructions below: 

1 . Shut down Windows 2000 and Power Off the VM. 

2. From the VMware application window, select 'Configuration Editor' from the Settings 
menu and open the Ethernet Adapters panel. 

3. Select a network Connection Type for the VM and click the Install/ Add button. 

4. Save the updated configuration and Power On the VM. 
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5. When Windows 2000 boots, it will automatically detect a new network adapter and 
load drivers for 'AMD PCNET Family PCI Ethernet Adapter 1 driver. 

6. You should be able to access the network after logging onto Windows 2000 guest OS. 


Windows NT Installation Guidelines & Known Problems 

Windows NT 4.0 can be installed in a VM using the standard Windows NT CD. Before 
installing the OS, please make sure that you have already configured a new virtual 
machine using the VMware Configuration Wizard ( or Editor) . 

Windows NT Installation Steps 

1 . Use the VMware Configuration Editor to verify the virtual machine's devices are 
set up as you expect before starting the installation. For example, if you would like 
networking software to be installed during the Windows NT installation, make sure 
the VM's Ethernet Adapter is configured and enabled. We also recommend that you 
disable the screen saver on the host system before starting the installation process. 

2. Insert the Windows NT CD in the CD-ROM drive. 

3. Power On the virtual machine to start installing Windows NT. 

4. If you enabled the VM's Ethernet Adapter, then an "AMD PCNET Family Ethernet 
Adapter" will be detected and set up automatically. The default settings should work 
fine and do not need to be changed. 

5. Finish the Windows NT installation. 

6. VMware' s virtual disks support DMA transfers for better performance. The feature 
can be enabled after Windows NT has been successfully installed. You will need the 
NT Service Pack 3 or 4 CD to enable this option. Once the VM is running Windows 
NT, insert the SP3 or SP4 CD in the drive, run DMACHECK.EXE from the 
\SUPPORT\UTILS\I386 directory on the CD and click on the 'Enabled' option for 
both IDE channels. 

After Windows has been installed, make sure you install the VMware Tools for 
improved video performance and added functionality. 

Enabling Sound After Installing Windows NT 

If sound was disabled during the Windows NT installation, it can be enabled after the 
OS has been installed. To set up the virtual machine to play sound, please read the 
Technical Note about VMware and Sound. 

Enabling Networking Alter Installing Windows NT 

If networking was disabled during the Windows NT installation, it can be enabled after 
the OS has been installed. To set up networking for a virtual machine, follow the 
instructions below: 

1 . Shut down Windows NT and Power Off the VM. 

2. From the main program window, select 'Configuration Editor' from the Settings 
menu and open the Ethernet Adapters panel. 

3. Select a network Connection Type for the VM and click the Install button. 

4. Save the updated configuration and Power On the VM. 

5. While Windows NT is booting, insert the Windows NT 4.0 CD in the CD-ROM drive. 
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6. Log in to Windows NT and install the AMD PCNET driver: 

a. Open the Network properties page by double-clicking on the Network icon in the 
Control Panel. Change to Network Adapters screen by clicking on the Adapters tab. 

b. Use the Add button and select the "AMD PCNET Family Ethernet Adapter" from 
the list. 

c. A message will pop up prompting you to enter a path for the Windows NT files. 
Specify fee \I386 directory on the CD in the path you enter ( e.g. type 'd:\i386' if 
the CD is in drive D) and click Continue. 

d. Windows NT setup will prompt you for the Windows NT files again. Simply 
click Continue. 

e. Use the default adapter settings, they do not need to be changed. Windows NT 
setup will prompt you again for a path to the Windows NT files. Simply click 
Continue to finish installing the driver. 


Windows 98 Installation Guidelines & Known Problems 


Windows 98 can be installed in a VM using the standard Windows 98 CD. Before 
installing the OS, please make sure that you have already configured a new virtual 
machine using the VMware Configuration Wizard ( or Editor) . 

Windows 98 Installation Steps 

1 . Use the VMware Configuration Editor to verify the virtual machine 1 s devices are set 
up as you expect before starting the installation. For example, if you would like 
Windows 98' s Setup program to install a sound driver make sure that Sound is 
'Enabled' in the VM's config. We also recommend that you disable the screen saver 
on the host system before starting the installation process. 

2. Insert the Windows 98 CD in the CD-ROM drive. 

3. Power On the virtual machine to start installing Windows 98. 

4. Choose to 'Boot from CD-ROM', then select the 'Start Windows 98 Setup from 
CD-ROM' option. The setup program will run FDISKand reboot. 

5. Choose to 'Boot from CD-ROM', then select the 'Start Windows 98 Setup from 
CD-ROM' option. The setup program will continue installing 98. 

6. Follow the Windows 98 installation steps as you would for a real PC. 

After Windows has been installed, install the VMware Tools for improved video 
performance and added functionality. 

Enabling Sound After Installing Windows 98 

If sound was disabled during the Windows 98 installation, it can be enabled after the 
OS has been installed. To setup the virtual machine to play sound, please read the 
Technical Note about VMware and Sound. 

Enabling Networking Alter Installing Windows 98 

If networking was disabled during the Windows 98 installation, it can be enabled after 
the OS has been installed. To set up networking for a virtual machine, following the 
instructions below: 

1. Shut down Windows 98 and Power Off the VM. 

2. From the main program window, select 'Configuration Editor' from the Settings 
menu and open the Ethernet Adapters panel. 
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3. Select a network Connection Type for the VM and click the Install button. 

4. Save the updated configuration and Power On the VM. 

5. When Windows 98 reboots, it will auto-detect an "AMD PCNET Family Ethernet 
Adapter ( PCI-ISA) " PCI Ethernet controller and prompt for the Windows 98 
CD-ROM to install drivers. The default Ethernet adapter settings should work fine 
and do not need to be changed. 

6. Use the Network icon from Control Panel to view or change network settings. For 
example, you may want to add the TCP/IP protocol since Windows 98 does not 
install it by default. 


Windows 95 Installation Guidelines & Known Problems 


Windows 95 can be installed in a virtual machine ( VM) using a standard Windows 95 
boot diskette and CD-ROM. 

NOTE: Some Microsoft Windows 95 OEM disks included with new computers are 
customized specially for those computers and include device drivers and other 
utilities specific to the hardware system. Even if you can install this Windows 95 
operating system on your actual computer you may not be able to install it within 
a VMware virtual machine. You may need to purchase a new copy of Windows to 
install within a VM. 

NOTE: Some Windows 95 distributions include instructions that do not include the 
steps to FDISK and FORMAT a C: drive. You must EDISK and FORMAT the VMware 
virtual IDE hard disk drives before running Windows 95 setup. 

The instructions below are for the simplest case of one virtual IDE hard disk drive and 
one virtual IDE CD-ROM drive. If you have configured the virtual machine with more 
than one IDE hard drive, you should also FDISK and FORMAT these drives before 
installing Windows 95. If you have configured the VM with more than one virtual hard 
drive or one virtual CD-ROM you may need to use different device letters than in the 
instructions below. 

Before installing the OS, please make sure that you have already created a directory for 
the new virtual machine using the VMware Configuration Wizard 
(or Editor). 

Windows 95 Installation Steps 

1. Use the VMware Configuration Editor to verify the virtual machine's devices are set 
up as you expect before starting the installation. For example, if you would like 
Windows 95 's Setup program to install a sound driver make sure that Sound is 
'Enabled' in the VM's config. We also recommend that you disable the screen saver 
on the host system before starting the installation process. 

2. Insert the Window 95 "CD-ROM Setup Boot Disk" in floppy drive A: and insert the 
Windows 95 CD in the the CD-ROM drive. 

3. Power On the virtual machine. 

4. After the VM boots if you are presented with a choice of CD-ROM drivers, select the 
first IDE driver option available ( even if your computer has a SCSI CD-ROM drive) . 

5. Partition the virtual disk Type: A:\> FDISK and answer the questions. 

NOTE: If you create a primary partition which is smaller than the size of the hard 
disk, make sure the partition is marked Active. 
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6. Reboot Windows 95. If the cursor is not already within the VMware window click in 
the window, then press CTRL-ALT-INS. If prompted on reboot to select a CD-ROM 
driver, select the first IDE CD-ROM driver from the list. 

7. Format the C: drive with stat k\> FORMAT C: /S 

8. Now start the Windows 95 installation. Type; M> D:\WIN95\SETUP /IS 

NOTE: An intermittent problem can occur during Windows 95 installations in a 
virtual machine. Shortly after the Windows 95 Setup program is started, scandisk 
runs to completion, and when the Windows 95 Setup program should start its 
graphical user interface, the VM returns back to an MS-DOS prompt. VMware 
recommends you reboot the computer and rerun Windows 95 Setup. You will not 
need to FDISKor FORMAT the drive again. If this problem occurs reproducibly 
please contact VMware customer support (http://www.vmware.com/support) . 

9. If the VM 1 s Ethernet Adapter is enabled, you will have to manually add an Ethernet 
driver because Windows 95 will not detect it during the "Analyzing Computer" phase 
( even if you selected the Network Adapter detection option) . Do the following to 
enable networking: 

a. Continue with the Windows 95 installation, until you get to the screen titled 
"Windows 95 Setup Wizard/ Setup Options". Change the default setting from 
'Typical' to 'Custom' and click the 'Next' button to continue. 

b. From the screen titled "Network Configuration" (which appears after the 
"Analyzing Computer" phase) , click the 'Add' button, select the 'Adapter' 
component, select "Advanced Micro Devices" from the manufacturer window 
and "AMD PCNET Family Ethernet Adapter) PQ&ISA) " from the network 
adapter window. 

c. If you need TCP/IP networking, add it from the 'Network Configuration' screen 
( Windows 95 Setup does not enable TCP/IP by default) . If you don't do this, the 
first phase of the Windows 95 installation will not copy some of the files it will 
need later, and the entire installation will fail. 

10. Finish the Windows 95 installation. 

1 1 . VMware 1 s virtual disks support DMA transfers for better performance. The feature 
can be enabled after Windows 95 has been successfully installed. To enable the 
feature, right-click on 'My Computer' and select 'Properties'. From the System 
Properties dialog box click on the 'Device Manager' tab, double-click the "Disk 
drives" device category, double-click the "GENERIC IDE DISKTYPE01" device, 
click on the ' Settings' tab and enable the "DMA" check box. 

After Windows has been installed, install the VMware Tools for improved video 
performance and added functionality. 

Enabling Sound After Installing Windows 95 

If sound was disabled during the Windows 95 installation, it can be enabled after the 
OS has been installed. To set up the virtual machine to play sound, please read the 
Technical Note about VMware and Sound. 

Enabling Networking After Installing Windows 95 

If networking was disabled during the Windows 95 installation, it can be enabled after 
the OS has been installed. To set up networking for a virtual machine, follow the 
instructions below: 

1. Shut down Windows 95 and Power Off the VM. 
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2. From the main program window, select 'Configuration Editor 1 from the Settings 
menu and open the Ethernet Adapters panel. 

3. Select a network Connection Type for the VM and click the Install button. 

4. Save the updated configuration and Power On the VM. 

5. When Windows 95 reboots, it will auto-detect an "AMD PCNET Family Ethernet 
Adapter ( PQ&ISA) " PCI Ethernet controller and prompt for the Windows 95 
CD-ROM to install drivers. The default Ethernet adapter settings should work fine 
and do not need to be changed. 

6. Use the Network icon from Control Panel to view or change network settings. For 
example, you may want to add the TCP/IP protocol since Windows 95 does not 
install it by default. 


Red Hat Linux 6.0 Installation Guidelines & Known Problems 


The easiest method of installing Red Hat Linux 6.0 in a VM is to use the standard Red 
Hat distribution CD. The notes below describe an installation using the standard 
distribution CD. However, installing Red Hat Linux 6.0 via the boot floppy/network 
method is supported as well. Before installing the OS, make sure that you have already 
configured a new virtual machine using the VMware Configuration 
Wizard ( or Editor) . 

NOTE: During the Red Hat Linux 6.0 installation, a standard VGA16 X server (without 
support for VMware 1 s X server) will be installed. To get an accelerated SVGA X server 
running inside the VM, the VMware Tools for Linux package should be installed 
immediately after installing Red Hat Linux 6.0. 

Red Hat Linux 6.0 Installation Steps 

1. Use the VMware Configuration Editor to verify the virtual machine's devices are set 
up as you expect before starting the installation. For example, if you would like 
networking software to be installed during the Red Hat Linux 6.0 install process, 
make sure the VM's Ethernet Adapter is enabled and configured. 

2. Insert the Red Hat Linux 6.0 CD in the CD-ROM drive and click on the Power On 
button. The virtual machine should start booting from the CD and the install process 
will begin. 

3. Follow the installation steps as you would for a real PC. NOTE: If the VM's Ethernet 
Adapter was enabled, the installation program will auto-detect and load the 'AMD 
PC/Net 32' driver ( no command line parameter will be necessary to load the driver) . 

4. During the Linux installation select the standard VGA16 X server. Select the 'Generic 
VGA compatible/Generic VGA' card from the list in the 'Choose a Card' screen. Select 
the 'Generic Monitor' entry from the list in the 'Monitor Setup' screen. Select the 
'Probe' button from the 'Screen Configuration' dialog and select 'OK' from the 

' Starting X' dialog. When Linux is installed the generic X server will be replaced with 
the accelerated X server included in the VMware Tools for Linux package. 

5. Finish installing Red Hat Linux 6.0 as you would on a real PC. At this point Red Hat 
6.0 will boot and present a login screen. Follow the steps below to install VMware 
Tools for Linux inside the VM. 
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VMware Tools for Linux Installation Steps 

1. Log in as root and copy the VMware Tools for Linux package (vmware-tools.tar.gz) 
inside the VM. If the VM can access the Internet, then use lynx, http or ftp to down 
load the package from http://www.vmware.com/support/vmwaretools.html directly 
into the VM's disk. If you have the software on a floppy, mount the floppy drive 
under the Linux guest and copy it to a directory on the VM's disk. 

2. Unpack the software by running 'tar zxfvmware-linux-tools.tar.gz', then switch into 
the vmware-linux-tools directory. 

3. Install the VMware X server by running ' ./install.pl' . If you prefer some variation on 
the standard installation, look at what it does and install the files by hand. 

4. Since the X server installed by Red Hat will be running at this time, 'startx' will not 
work . To start the VMware X server, either kill the running X process and then run 
'startx', or do a 'shutdown -r now' (in which case Linux will reboot and autom 
atically start the new X server next time it comes up) . 

5. Once the VMware provided X server starts, run the 'vmware-linux-toolbox' program 
to take advantage ofVM mouse and device enhancements that make interacting with 
the host OS and other VMs more convenient 


SuSE Linux 6.1 and above Installation Guidelines & 

Known Problems 

The easiest method of installing SuSE Linux 6.1 and above in a VM is to use the 
standard SuSE distribution CD. The notes below describe an installation using the 
standard distribution CD. However installing SuSE Linux via the boot floppy/network 
method is supported as well. Before installing the OS, make sure that you have already 
configured a new virtual machine and configured it using the VMware Configuration 
Wizard ( or Editor) . 

NOTE: During the SuSE Linux installation, a standard VGA16 X server ( without support 
for VMware' s X server) should be installed. To get an accelerated SVGA X server 
running inside the VM, the VMware Tools for Linux package should be installed 
immediately after installing SuSE Linux. 

SuSE Linux Installation Steps 

1. Use the VMware Configuration Editor to verify the virtual machine's devices are set 
up as you expect before starting the installation. For example, if you would like 
networking software to be installed during the SuSE Linux install process, make 
sure the VM's Ethernet Adapter is enabled and configured. 

2. Insert the SuSE Linux CD in the CD-ROM drive and click the Power On button. 

The virtual machine should start booting from the CD and the install process 
will begin. 

3. If the VM's Ethernet Adapter was enabled, you must configure Linux to load the 
appropriate driver. Select 'Kernel modules ( hardware drivers) ' from the install 
program's Main Menu, then select 'Autoload of modules' - a pop-up message will 
appear stating that the 'pcnet32' driver will be loaded automatically. The driver's 
long name will be displayed as 'AMD PQ PCnet32 ( PQ bus NE2100) '. 

4. Follow the installation steps as you would for a real PC, until you get to the selection 
screens described in the next step. 
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5. From the 'Installation - YaST 1 screen select the packages you want to install 
and select the 'Start installation' option to continue. 

NOTE: If you want the VM to use DHCP to get its IP address, verify that the 'dhclient' 
package is selected before selecting 'Start installation'. To check: choose the 
'Change/ create configuration' option, press the F4 key and select 'All packages' from 
the pop-up dialog, then select 'All packages ( excluding sources) ' and verify that the 
'dhclient' package is selected in the 'Package selection' screen. 

6. Finish installing SuSE Linux as you would on a real PC. 

At this point SuSE Linux will boot and present a login screen. Follow the steps 

below to install VMware Tools for Linux inside the VM. 

VMware Tools for Linux Installation Steps 

1 . Log in to SuSE as root and copy the VMware Tools for Linux package 
(vmware-tools.tar.gz) to the VM. 

2. Unpack the software by running 'tar zxfvmware-linux-tools.tar.gz', then switch into 
the vmware-linux-tools directory. 

3. Install the VMware X server by running ' ./install.pl' . If you prefer some variation on 
the standard installation, look at what it does and install the files by hand. 

4. Since the X server installed by Openlinux will be running at this time, 'startx' will not 
work . To start the VMware X server, either kill the running X process and then run 
'startx', or do a 'shutdown -r now' (in which case Linux will reboot and 
automatically start the new X server) . 

5. Once the VMware provided X server starts, you can run the 'vmware-linux-toolbox' 
program to take advantage of VM mouse and device enhancements that make 
interacting with the host more convenient. 


Caldera OpenLinux 2.2 Installation Guidelines & 

Known Problems 

The easiest method of installing Openlinux 2.2 in a VM is to use the standard Caldera 
distribution CD. The notes below describe an installation using the standard 
distribution CD. However, installing Openlinux 2.2 via the boot floppy/network method 
is supported as well. Before installing the OS, make sure that you have already 
configured a new virtual machine using the VMware Configuration 
Wizard ( or Editor) . 

Note, during the Openlinux 2.2 installation, a generic VGA/ SVGA X server will be 
installed. After the installation is complete, the X server will be automatically started but 
the VM screen will be cropped and unuseable. To get a working X server running 
inside the VM, the VMware Tools for Linux package should be installed immediately 
after installing Openlinux 2.2. 

Openlinux 2.2 Installation Steps 

1. Use the VMware Configuration Editor to verify the virtual machine's devices are set 
up as you expect before starting the installation. For example, if you would like 
networking software to be installed during the Openlinux 2.2 install process, make 
sure the VM's Ethernet Adapter is enabled and configured. 
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2. VMware for Linux users only: before clicking the Power On button, add 'SHIFT' to 
the CTRL-ALT-ESC hot-key sequence for the VM. Enable this option from the 
Configuration Editor's Hot Key dialog screen. NOTE: After Openlinux 2.2 is installed 
with VMware for Linux, it will be necessary to use CTRL-AIT-Fx key combination to 
switch to a Linux virtual terminal within the VM (where x represents the virtual 
terminal number) . VMware Tools for Linux cannot be installed unless the SHIFT 
option is enabled. Also note, when the SHIFT option is enabled, to release the 
mouse/keyboard from the VM all four buttons must be pressed at the same time 

( SHIFT-CTRL-AIT-ESQ . 

3. Insert the Openlinux 2.2 CD in the CD-ROM drive and click on the Power On 
button. The virtual machine should start booting from the CD and the install process 
will begin. 

4. Follow the installation steps as you would for a real PC, until you get to the selection 
screens described in the next step. 

5. VMware for Windows NT and Windows 2000 users only: In the second Openlinux 
2.2 installation screen titled "Set Up Mouse", the mouse cursor in the virtual 
machine will not move when the real mouse is moved. To work around this 
problem, use the TAB and arrow keys to change the default mouse and button 
settings from "PS/2 mouse" and "Standard without wheel" to something else. 
Immediately, change both settings back to the original settings - the mouse should 
work after that 

6. At the Mouse, Keyboard, Video Card, Monitor and Video Mode selection screens 
choose the install program's default settings without making changes. NOTE: It is not 
necessary to use the 'Probe' or 'Test Mode' button at the Video Card/Video Mode 
selection screens; if you use the buttons, ignore the results and click the Next button 
to continue with the installation. 

7. If the VM's Ethernet Adapter was enabled, the Openlinux install program will 
auto-load the correct driver. You will need to choose between DHCP and static IP 
addressing. The hostname parameter must be provided regardless. 

8. Finish installing Openlinux 2.2 as you would on a real PC. 

At this point Openlinux 2.2 will boot and present a login screen. As you may notice the 

dialog box will be cropped inside the VM window. Follow the steps below to install 

VMware Tools for Linux inside the VM. 

VMware Tools for Linux Installation Steps 

1. From the Openlinux 2.2 Login screen, press the CTRL-AIT-F2 keys together to switch 
the VM to the Openlinux' s 2nd virtual terminal. 

2. Login as root and copy the VMware Tools for Linux package (vmware-tools.tar.gz) 
inside the VM. 

3. Unpack the software by running 'tar zxfvmware-linux-tools.tar.gz', then switch into 
the vmware-linux-tools directory. 

4. Install the VMware X server by running ' ./install.pl' . If you prefer some variation on 
the standard installation, look at what it does and install the files by hand. 

5. Since the X server installed by Openlinux will be running at this time, 'startx' will not 
work. To start the VMware X server, either kill the running X process and then run 
'startx' or do a 'shutdown -r now' (in which case Linux will reboot and 
automatically start the new X server) . 
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6. Once the VMware provided X server starts, run the 'vmware-linux-toolbox' program 
to take advantage of VM mouse and device enhancements that make interacting with 
the host and other VMs more convenient. 


Installing Other Guest Operating Systems 

You will find detailed installation instructions on VMware 1 s website for additional guest 
operating systems. Please visit http://www.vmware.com/support/guestnotes.html 
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VMware Technical Notes 


VMware Disk Types - Persistent, Non-persistent and Undoable 

In the VMware configuration menu, disks can be configured in one of three modes; 
Persistent Non-persistent and Undoable. 

Persistent 

Persistent disks are the simplest type of disks that VMware supports. Persistent disks 
behave like conventional disk drives on your computer. All writes done to a persistent 
disk are written out permanently to the disk. This happens for disks being emulated 
within a file on the Windows host operating system or for disks that are actual raw 
disk devices. 

Non-persistent 

Any changes to non-persistent disks are lost after that VMware session is powered 
down. Non-persistent disks are convenient for people who always want to start with a 
virtual machine in the same state. Example uses include providing known environments 
for software test and technical support users as well as doing demonstrations of soft 
ware. Anon-persistent disk can be either a file on the Windows host operating system 
or an actual raw disk device. VMware only reads the disk. Anything written to the disk 
during the session occurs to a log file which is deleted at the end of the session. 

During the VMware session any blocks that have been modified and written to the log 
file are read from there instead of the disk. At the end of the VMware session the log 
file is discarded. The guest operating system is entirely unaware of the disk being 
non-persistent. Normal guest operating system file buffering works on top of this 
mechanism providing efficient buffered I/O. Some disk operations may even be faster 
to a VMware non-persistent disk than to an actual disk. The log file for a non-persistent 
disk is implemented by opening and then unlinking a file in the same directory as the 
disk file. The advantage of this is that if a VMware session fails or something else goes 
wrong, the file is automatically deleted. However, the disadvantage is that the 
file system can fill up without it being obvious what is consuming the space. The log file 
is placed in the same directory as disk file, by default. However, the location of thelog 
file can be changed in the configuration GUI. 

Undoable 

Undoable disks are similar to non-persistent disks in that writes to the disk are logged 
elsewhere in a redo-log file. Unlike a non- persistent disk, the user has the option later 
of permanently applying the changes saved in the redo-log file to the disk. Undoable 
disks are convenient in that errors or problems can be undone by simply discarding 
the redo-log. Examples of uses for undoable disk include installing software or doing 
ad mini stration tasks that may need to be undone if there are problems. 

While the VMware session is running, disk blocks that have been modified and written 
to the redo-log are read from there instead of the disk. Undoable disks can be either 
disks emulated within a file on the Windows file system or actual raw disk devices. 

During the Power Off of a VMware session with an undoable disk, the user is given the 
option of either committing the modifications in the redo-log to the disk, discarding the 
changes or saving the redo-log. If the user chooses to save the redo-log, they are 
prompted again during the Power On of the next VMware session to see if they want to 
commit the redo-log changes from the previous session, discard the redo log, continue 
appending changes to the redo-log or cancel the Power On. A user could also manually 
remove the redo-log file between sessions, although this is not recommended. 
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The guest operating system is entirely unaware of the disk being undoable. Normal 
guest operating system file buffering works on top of the redo-log mechanism 
providing efficient buffered I/O. Some disk operations, including file system creation 
and repair may even be faster on a VMware undoable disk than on an actual disk. 

For disks being emulated within files on a Windows file system, the redo-log for a disk 
called filename is created by default in the same directory and is called filename. REDO. 
This location can be changed using the Configuration Editor. When running a VMware 
guest operating system from raw devices, we recommend creating a symbolic link to 
die actual master disk device. The redo-log for the undoable disk is then created with 
the name symlink.REDO in the same directory as the symbolic link. This way the user 
can control the location of the redo-log file. 



Memory Usage Notes 

VMware allows users to set the memory size of each virtual machine and the amount of 
physical host memory reserved for virtual machines. By adjusting the memory sizes of 
each virtual machine and the amount of reserved memory, users can affect both virtual 
machines and overall system performance. In this note we describe how VMware uses 
the memory configuration parameters to properly manage virtual machines and 
reserved memory. 

Virtual Machine Memory Size 

The first configuration parameter users can set is the size of the virtual machine's 
physical memory. This configuration parameter can be set via the Configuration Editor. 
The minimum size of the memory for the virtual machine should be based on the 
recommendations of the operating system provider. The Configuration Wizard sets what 
we believe are reasonable defaults for the memory size of a virtual machine based on 
the type of the guest. The actual size which should be given to a virtual machine 
depends on a few parameters: 

• What kinds of applications are to be run in the virtual machine. 

• What other virtual machines will be contending with this virtual machine 
for memory resources. 

• What applications are going to be running on the host at the same 
time as the virtual machine. 

Windows NT and Windows 2000 do not behave well when they run low on free 
memory. For this reason users should not run virtual machines whose memory 
requirements exceed that of the host and other applications. To help guard against 
virtual machines causing the host to thrash, VMware enforces a limit on the total 
amount of memory which may be consumed by virtual machines: 

• The sum of the memories of all currently running virtual machines cannot 
exceed the amount of physical memory on the host minus some memory 
that must be kept available for the host 

• Some memory must be kept available on the host to ensure that the host 
will be able to operate properly while virtual machines are running. The 
amount of memory reserved for the host depends on the host and the size 
of the host's memory. 

Reserved Memory 

The second configuration parameter that users can set is the amount of memory 
reserved for all virtual machines. This parameter can be set via a slider in the Memory 
panel that is accessible from the General Preferences menu option under the 
Settings menu. 
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In general, the memory a virtual machine uses comes out of the same pool of 
memory used by all other applications and the host. However, in order to improve 
virtual machine performance, VMware will reserve up to a user configurable limit of 
memory for virtual machines. When VMware is using this memory, the memory is not 
available to other applications or the host. When VMware is not using this memory 
it is available to other applications and the host By reserving memory, VMware 
can allow virtual machines to execute more efficiently. 

The memory used by VMware includes the memory made available to the guest 
operating systems as well as overhead memory associated with running a virtual 
machine. The amount of reserved memory used by a virtual machine will depend on 
the working set of the guest operating system ( the working set is how much memory 
the guest needs to run without experiencing poor performance) plus a portion of the 
overhead memory. The amount of overhead memory used by a virtual machine 
depends on several factors and can vary between a few megabytes to over 10 
megabytes. The actual amount which comes out of the reserved memory pool is always 
well under 10 megabytes. 

The amount of reserved memory actually used for a particular virtual machine 
varies dynamically as a virtual machine runs. If multiple virtual machines run 
simultaneously they will work together to manage the reserved memory. If all this 
reserved memory is in use by one or more virtual machines, the Windows NT or 
Windows 2000 host will not be able to use this memory for any other purpose. 

VMware only uses the reserved memory if it determines that a virtual machine needs 
reserved memory to have reasonable performance. Even if multiple virtual machines 
are running at the same time, VMware may be using only a fraction of the reserved 
memory, thus allowing any unused reserved memory to be used by other applications. 

The recommended amount of memory to reserve for all running virtul machines is 
50% of the host's physical memory. If a user determines they want VMware to reserve 
more or less physical memory, then they can change this amount by using the slider in 
the Memory panel that is accessable from the general performance manual option 
under the setting's manual. Changing the amount of reserved memory is recommended 
only for advanced users because it can have an adverse impact on host or virtual 
machine performance. Selecting too high an amount of physical memory to reserve can 
cause the host to thrash, or even hang, if other applications are run on the host 
Selecting too low an amount of physical memory to reserve can cause virtual machines 
to perform very poorly and also limit the number of virtual machines that can be run. 

VMware limits how many virtual machines can run at once based on the amount of 
reserved memory. This is done to prevent virtual machines from causingeach other to 
perform very poorly. If a virtual machine is powered on and there is not enough 
reserved memory available, then the power-on will fail. 


Networking Documentation 
Overview 

Each virtual machine can have its own distinct network configuration. There are four 
choices for configuring networking: 

1. No networking 

2. Host-only networking 

3. Bridged networking 

4. Custom networking 
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No networking simply means a virtual machine is run in isolation; it will not be able to 
communicate with the host operating system or any other virtual machines running on 
the host This option is useful if you desire complete isolation for testing or security 
purposes. To set up your VM in this way simply do not install a network interface 
adapter when configuring the VM. 

Host-only networking means a virtual machine can communicate with the host 
operating system and any other virtual machines set up to use host-only networking 
but the VM cannot communicate with any systems off the host machine without the use 
of a proxy server. This facility is most useful when the host is itself isolated or when you 
want to isolate your VMs from systems outside the host computer. This configuration is 
analogous to how corporations connect their internal networks to the Internet with a 
firewall and proxy services. To set up a VM in this way you need to install a network 
interface adapter and mark it as "host-only". Once the guest operating system is installed 
you may then need to do some additional configuration work that is described below. 

Bridged networking means a virtual machine runs on a virtual network that is 
"connected" to an existing physical network. This permits a VM to appear as a 
full-fledged host on an existing physical network. 

A bridged VM may transparently use any of the services available on the network that it 
is bridged to: printers, file servers, gateways, etc. Likewise when a VM is bridged any 
physical host, or other VM configured with bridged networking, can use resources on 
that virtual machine. This is the most commonly-used networking configuration. To 
manually configure bridged networking you need to install a network interface adapter 
and mark it as "bridged". Once the guest operating system is installed you may then 
need to do some additional configuration work which is described below. 

Custom networking refers to any network configuration other than described above. 

For example, a collection of virtual machines, possibly on multiple physical hosts might 
be configured on a private virtual network. This might be done to set up a private file 
sharing environment, or for testing a group of VMs in an isolated network environment. 
Configuration of custom networking requires a thorough understanding of networking 
concepts and potentially the implementation of some simple user-level applications. 
Setting up custom networking is not detailed in this document. If you want to set up 
your own custom network environment and have trouble doing so, please file an incident. 

What you will see on the host 

VMware networking support is done on the host machine through a virtual network 
device driver that implements four Windows NT devices: VMnetO, VMnetl, VMnet2, and 
VMnet3. Each of these devices is logically associated with a virtual Ethernet hub 
through which any number of virtual machines and the host may communicate. By 
convention, VMnetO is used for bridged networking, VMnetl is used for host-only 
networking, and the other two interfaces are available for custom network 
configurations. The driver that implements these devices is a standard NT device driver 
that appears in the Devices control panel as the "VMnet" device. 

In addition to the above devices there is one service, the VMnet Bridge service, and a 
second NT device driver that interface virtual network devices to the Windows NT 
network protocols. The VMnet bridge service connects virtual network hubs to 
Windows NT network adapters so that virtual machines on the hubs appear as if they 
were connected to the physical networks associated with the adapters. This service is 
started when a user logs in to the system; an entry for each bridged network hub will 
appear in the Services control panel as the "VMnet Bridge" service. The second 
Windows NT device driver provides the support for host-only networking; it is an NDIS 
driver that implements virtual Windows NT Ethernet adapter cards that connect virtual 
network hubs to the Windows NT protocols. These adapters are managed using the 
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normal Windows NT mechanisms: to add an adapter, the Network Control Panel 
Application ( NCPA) is brought up and an "Add Adapter" operation is done. Protocol 
bindings, network addresses, and related configuration are all done through the NCPA 
The NDIS device driver can be seen in the Devices control panel as the "Virtual 
Ethernet Adapter Driver" device. It is automatically started at system boot if one or 
more virtual Ethernet adapters have been configured. 

What you will see on the guest operating system 

Network support on the guest operating system appears through the virtual Ethernet 
adapter! s) configured for the virtual machine. Each device appears to the 
operating system as an AMD PCNET PCI adapter. Most operating systems will recognize 
this virtual hardware and automatically configure use of the appropriate device driver. 
The main issue in completing network configuration in the guest operating system is 
assigning a network address for the virtual machine. 

More details about Host-only Networking 

Setting up host-only networking on the guest operating system: Host-only networking 
means a virtual machine can communicate with the host operating system and any 
other virtual machines set up to use host-only networking, but the VM cannot 
communicate with any systems off the host machine without the use of a proxy server. 
This is done by creating a private virtual network on which the host and all host-only 
configured VMs reside. Typically all the parties on this private network use the 
TCP/IP protocol suite although there is no requirement for this. Regardless of the 
communication protocols used, each VM and the host must be assigned addresses on 
the private network. This can be done "statically" ( i.e. by consulting a fixed database) 
or "dynamically" using protocols such as the Dynamic Host Configuration Protocol 
( DHCP) . When host-only networking is enabled at the time VMware is installed, 
a virtual Ethernet network adapter is added through the Network Control Panel 
Application ( NCPA) . The IP address for this adapter, and hence the network number to 
use for the virtual network, is automatically selected as an unused private IP network 
number. This value can be viewed by going to the "Protocols" dialogue in the NCPA 
and selecting "Properties" for the TCP/IP Protocols or by running the ipconfig utility 
from a command prompt. VMware for Windows NT and Windows 2000 comes with a 
DHCP server that automatically assigns IP addresses to guest operating systems on 
host-only networks. Note that the server assigns IP addresses only to virtual machines 
running on a host-only network; it will not service virtual ( or physical) machines 
residing on bridged networks. 

NOTE: The software installer for 'VMware for Windows NT and Windows 2000' has a 
known problem where it does not properly set up the host-only networking option 
when it is installed on Windows 2000 hosts. If you want to configure virtual machines 
to use the host-only networking option on Windows 2000 hosts, you must first install 
the VMware software on the host machine and then install the basic host-only network 
adapter afterwards. For details on how to manually install the basic host-only network 
adapter on Windows 2000 ( RC1 or later) hosts, click here. 

Selecting IP addresses for VMs on a host-only network. 

You have two choices for setting up IP addresses for VMs on a host-only network: 
dynamic assignment using DHCP or static assignment Using DHCP to assign IP 
addresses is simpler and more automatic than statically assigning them. Most Windows 
operating systems, for example, come preconfigured to use DHCP at boot time so 
they'll be functional the first time they are booted, without additional configuration. 

( Using this option requires you to have a DHCP server installed on your host) 

If, however, you want your VMs to communicate with each other using names instead of 
IP addresses, you need to setup a naming convention and/or a name server on the 
host machine. In this case it may be simpler to just use static IP addresses. 
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If you have VMs that you intend to use frequently and/or for extended periods of time, 
we recommend that you assign them static IP addresses or configure the host-only 
DHCP server to always assign the same IP address to the VM. For VMs that you do not 
expect to keep for long, use DHCP and let it allocate an IP address. A useful convention 
is to split up the availame IP addresses on a host-only network (we always use a Class 
C address for host-only networks) : 

Range Address Use Example 


<net>.l 

<net>.2-<net>.127 

<net>.128-<net>.254 

<net>.255 


host machine 
static addresses 
DHCP-assigned 
Broadcasting 


192.168.0. 1 

192.168.0. 1-192.168.0.127 

192.168.0. 128-192.169.0.254 

192.168.0. 255 


( where <net> is the network number assigned to your host-only network.) 


Avoiding IP packet leakage in a host-only network. 

Each host-only network is intended to be confined to the host machine on which it is 
set up. That is, no packets sent by VMs on this network should "leak out" to a physical 
network attached to the host Packet-leakage can only occur if a machine actively 
forwards packets. Note that this can be true of the host machine or any virtual machine 
running on the host-only network. 


Windows NT is capable of forwarding IP packets they receive but which are not 
addressed to them. By default, however, these systems come with IP packet forwarding 
disabled. If you find packets leaking out of a host-only network check if forwarding has 
been enabled on the host machine and if it is enabled, disable it This is done by 
starting the NCPA and bringing up the "TCP/IP Properties" dialogue; the checkbox for 
enabling/disabling IP forwarding is found on the tab labeled "Routing". 

Finally, be aware that virtual machines may leak packets as well. For example, if you 
use dialup networking support in a VM and packet forwarding is enabled, host-only 
network traffic may leak out through the dialup connection. 


More details about Bridged Networking 

Setting up bridged networking on the guest operating system: Bridged networking 
means a virtual machine appears just like any other host on the physical network. You 
need to configure operating system support for the virtual Ethernet adapter and then 
either assign a fixed network address or enable use of DHCP for dynamic address 
assignment Assigning a network address is done according to local conventions-if 
your site runs DHCP then you may choose to enable DHCP use. Otherwise you will need 
to consult a network administrator to obtain a network address. Be aware that if the 
host machine is set up to boot multiple operating systems and you run one or more 
of them in virtual machines, then you will need to configure each operating system with 
a unique network address- many people assign all systems the same address since they 
assume only one will be running at a time. 

Changing the MAC Address of a Virtual Machine 

When a virtual machine is powered on, VMware software automatically assigns it a MAC 
address. The software guarantees that virtual machines will be assigned unique MAC 
addresses within a given host system. However, the software does not guarantee that a 
given VM will be assigned the same exact MAC address every time it is powered on. In 
addition, VMware does its best, but cannot guarantee, to automatically assign unique 
MAC addresses for virtual machines running across multiple host systems. 
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If you want to guarantee that the same MAC address is assigned to a given VM 
every time, or want to guarantee a unique MAC address for each VM within a 
networked environment, you can assign it manually instead of allowing VMware to 
assign it automatically. It is possible to manually assign the same, unique MAC address 
to any VM by adding the following line to its configuration file: 
ethernetO. address = 00:50:56:XX:YY:ZZ 

where 'XX' is a valid hex number between OOh and 3Fh, and 'YY' and 'ZZ' are valid hex 
numbers between OOh and EFh. Because VMware virtual machines do not support 
arbitrary MAC addresses, the above format must be used. 

Note, as long as you choose 'XX:YY:ZZ' unique among your hard coded addresses 
(where 'XX' is a valid hex number between OOh and 3Eh, and 'YY' and 'ZZ' are valid 
hex numbers between OOh and EFh) , conflicts between the automatically assigned MAC 
addresses and the manually assigned ones should never occur. 


Graphics Options in VMware for Windows NT and Windows 2000 

VMware provides two options for how it displays the virtual machines graphics: GDI 
and DirectDraw. GDI is the mechanism that has been used for many years by Microsoft. 
It is very stable and is well supported by all graphics cards. GDI is the default on 
VMware. DirectDraw is the newer technology deployed by Microsoft that is supposed to 
provide better graphic performance for demanding applications. DirectDraw was very 
new when NT 4.0 was distributed and there have not been any substantial updates to tne 
DirectDraw implementation on NT. For example, whereas Windows98 is running 
DirectDraw version 6, NT is running DirectDraw version 3. Because DirectDraw is 
newer technology it is not as stable as GDI and is not well supported by certain 
graphics cards. 

Some graphics cards may not support it all and some have buggy support DirectDraw 
is also missing support for some key raster operations such as XOR. 

One reason to use DirectDraw instead of GDI is to potentially improve the drawing 
performance of the VM. Any performance differences should be most evident in full 
screen mode. Depending on the host's display card as well as the guest operating 
system and what graphics operations it is performing, DirectDraw may provide better 
or worse performance than GDI. One example of DirectDraw providing better 
performance is for Linux guests running X You will notice that windows can be 
dragged around more quickly and scrolling will be much snappier. This same 
performance difference may not be as evident in Windows guests. 

Although GDI may in some cases have worse performance than DirectDraw, it is better 
than DirectDraw in a couple of ways. First, it will provide much better performance if 
the virtual machine is doing graphics operations in full screen mode, such as XORs that 
have to combine data with the framebuffer. Second, it is much more tolerant to changes 
in the host display depth after the virtual machine has been powered on. 

Because GDI is more stable, it is the default. It is recommended that users use GDI 
unless they notice that DirectDraw provides better performance. If users notice strange 
behavior after switching to DirectDraw, they should switch back to using GDI. 

Strange behavior can include: 

• Error messages from the VMware application about the inability to 
initialize DirectDraw. 

• The virtual machine's window being totally black in window or full 
screen mode. 

• Error messages from the VMware application about the inability to go 
to full screen mode. 
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• Incorrect colors being displayed in 16-bit depth frame buffers. 

Users can switch between GDI and DirectDraw only when a virtual machine is powered 
off. This can be done via the Configuration Editor for the current virtual machine or via 
the General Preferences menu option for all virtual machines. 



Configuring Dual/Multi-Boot Systems to Run With VMware 

It is possible to use VMware to run one or more guest operating systems from existing 
disk partitions. This is useful for people who already have a dual or multi-boot system 
and who want to run those operating systems under VMware. 

Just as with virtual disks, VMware enables a raw disk to be used in persistent, 
undoable and nonpersistent modes. For an explanation of these modes, see here. 

CAUTION: Raw disk support is an advanced feature of VMware software and should be 
enabled by users who are already familiar with the product. To familiarize yourself, 
you should at minimum create and configure a VM with a virtual disk and install an 
OS. In addition, booting a previously installed OS within a VM may not work on some 
existing installations. Your experience may vary depending on your hardware 
configuration and the guest operating system installation. 

VMware supports using raw disk partitions only on IDE drives. Booting guest operating 
systems on raw SCSI drives is not currently supported. However, if a VM is configured 
with a virtual disk instead of a raw disk partition, then its disk ( file) can be stored on 
the NT file system, regardless of whether the underlying file system resides on IDE or 
SCSI drives. 

VMware uses meta configuration files to access each raw IDE device on the system. 
These meta files contain access privilege information that controls a virtual machine's 
access to certain partitions on the disks. This mechanism is used to prevent users 
from accidentally trying to run the host operating system again as a guest, or another 
guest operating system for which the virtual machine was not configured. The meta 
configuration file also prevents accidental writes to raw disk partitions from badly 
behaved operating systems or applications. 

The VMware Configuration Wizard is used to configure VMware to use existing raw disk 
partitions. The Wizard steps the user though creating a configuration for a new virtual 
machine, including configuring the raw disk meta configuration files. The Wizard is 
typically rerun to create a separate configuration for each guest operating system 
installed on a raw partition. 

VMware works with existing boot managers installed on the computer system. The boot 
manager will run inside VMware and present the user with the choice of guest 
operating systems to run. The user has to manually choose the guest operating system 
that this configuration was intended to run. 

To configure a VM to run off a raw disk partition, select "Existing partition" in the 
VMware Configuration Wizard. The next panel allows you to specify the access that is 
needed for each partition on the disk) s) . Most partitions should be set to Read Only, 
and the partition that the VM is to run in should be set to Read Write. 

To run multiple guest operating systems from different raw disk partitions, first unmap 
these partitions in the NT host. The Disk Administrator ( from Start -> Programs -> 
Administrative Tools) lets you do this. Highlight the partition that contains die 
guest operating system, then select Assign Drive Letter from the Tools menu. In this 
form, choose "Do not assign a drive letter" for the partition and click OK The 
unmapping happens immediately. 
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Then create a separate configuration for each guest operating system. The steps to do 
this are: 

1 . Before starting, if you are running a Windows or Windows NT guest operating system 
you should read the notes on hardware profiles. VMware recommends booting the 
guest operating system natively on the computer and creating a Hardware Profile for 
fee virtual machine before proceeding. 

2. In the Configuration Wizard read the introductory text. Check the box for the 
operating system you have on the raw disk ( this is used to pick some simple defaults 
for VMware configuration settings and give default names to configuration files. The 
default settings can be changed later with the configuration editor) . 

Click Next. 

3. Specify the Virtual Machine Directory. This is where the configuration files are 
placed. Leaving the default is often a good choice. 

Click Next. 

4. Choose "Existing Partition" from Virtual Disk Type Settings. If you are not using a 
boot manager, then you should probably enable disk partition hiding. Check the box 
labeled "Enable disk partition hiding." 

Click Next. 

5. Select the Read Write option for the disk partition! s) that contain the guest 
operating system being configured. The other partitions should be set to Read Only. 
Click Next. 

6. Configure CD-ROM Device Settings as required. 

Click Next 

7. Configure Floppy Device Settings as required. 

Click Next 

8. Configure Networking Settings as required. 

Click Next 

9. Look through the Confirmation page to see what is about to be done. Click Back if 
you need to change settings. Note the location of the configuration file ( .vmx) . This 
is the file you will need to specify when you run VMware. 

Click Finish. 

10. You can go into the configuration editor to modify any configuration options from 
the Wizard defaults ( for example, to change the amount of memory allocated to the 
guest operating system or to change the disk mode) . 

1 1 . If you have multiple IDE drives configured on a system the VMware BIOS will 
normally attempt to boot them in this sequence: 

a. Primary Master 

b. Primary Slave 

c. Secondary Master 

d. Secondary Slave 

If the system has multiple bootable IDE drives and you want to boot from an 
arbitrary drive in this list, the boot sequence can be changed in the VM PhoenixBIOS 
boot menu. After Powering On VMware press <F2> during the BIOS boot in 
VMware to enter the BIOS setup menu. Follow the onscreen instructions. 

12. Press the Power On button. Your VM will start, run the PhoenixBIOS and then boot 
from the Master Boot Record ( MBR) . Choose the target operating system from the 
list of options offered by the boot manager. 
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13. Remember that your virtual machine hardware environment for the guest operating 
system probably differs significantly from the real hardware of your machine. 

For Windows guest operating systems, Plug and Play will start reconfiguring 
Windows. For Windows 95/98 and Windows NT systems, you should manually set 
up your virtual hardware profile . 

14. For Linux guest operating systems, you should download and install the VMware 
Linux Tools, whicn will install an X Server for use in the virtual machine and a 
script that runs at boot time to reconfigure the operating system for the different 
hardware in the virtual machine. 

WARNING: If you designate your safe raw disk as an undoable disk, you will need to 
either commit or discard the changes to the undoable disk before you reboot your 

S uest OS natively. This is because any changes to sectors on the real disk that have 
een modified on the undoable disk will invalidate the REDO file corresponding to the 
undoable disk. 


Installing an OS onto a Raw Partition from a Virtual Machine 
using VMware 

In some situations, raw disks may provide better I/O performance than virtual disks, 
even if there is no need for the capability to boot the disks on the host outside of the 
VM. It is possible to use either an unused partition or a completely unused disk on the 
host as a disk in the virtual machine. However, it is important to be aware that an OS 
installed in this setting will most likely NOT boot outside of the virtual machine, even 
though the data will be available to the host If you have a dual-boot system and want to 
configure a virtual machine to boot from an existing partition, please click here. 

Just as with virtual disks, VMware enables a raw disk to be used in persistent, 
undoable and nonpersistent modes. 

CAUTION: Raw disk support is an advanced feature of VMware software and should be 
enabled by users who are already familiar with the product To familiarize yourself, you 
should at minimum create/ configure a VM with a virtual disk and install an OS. In 
addition, this document is NOT intended for a disk with a previously installed OS. 

VMware supports using raw disk partitions only on IDE drives. Booting guest operating 
systems on raw SCSI drives is not currently supported. However, if a VM is configured 
with a virtual disk, instead of a raw disk partition, then its disk ( file) can be stored on 
the NT file system, regardless of whether the underlying drive( s) containing the file 
system are IDE or SCSI based. 

VMware uses meta configuration files to protect and control access to each raw IDE 
disk on the host system. These meta files contain access privilege information that 
controls a virtual machine's access to certain partitions on the disks. This mechanism 
is used to prevent users from accidentally trying to run the host operating system again 
as a guest, or another guest operating system for which the virtual machine was not 
configured. The meta configuration file also prevents accidental writes to raw disk 
partitions from badly behaved operating systems or applications. 

The VMware Configuration Wizard is used to configure VMware to use existing raw disk 
partitions. The Wizard steps the user though creating a configuration for a new virtual 
machine including configuring the raw disk meta configuration files. The Wizard is 
typically rerun to create a separate configuration for each guest operating system 
installed on a raw partition. 
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To configure a VM to run off a raw disk partition, select "Existing partition" ( instead of 
"Virtual disk") in the VMware Configuration Wizard. In this case, there is no boot 
manager, so you should probably enable disk partition hiding. Check the box labeled 
"Enable disk partition hiding." 

The next panel then allows you to specify the access that is needed for each partition 
on the disk( s) . Most partitions should be set to Read Only, and the partition that the 
VM is to be installed in should be set to Read Write. 

The partition you are installing to should be unmapped in the NT host The Disk 
Administrator ( from Start -> Programs -> Administrative Tools) lets you do this. First 
highlight the partition that contains the guest operating system, then select Assign Drive 
Letter from the Tools menu. In this form, choose "Do not assign a drive letter" for the 
partition and click OK The unmapping happens immediately 

Use the following steps to prepare a virtual machine to install a new OS onto an unused 
raw disk: 

1. Identify the raw partition where the guest operating system will be installed: Check 
the guest operating system documentation regarding the type of partition to which 
the OS can be installed. For example, operating systems such as DOS, Windows 95 
and Windows 98 require to be installed to the first primary partition while others 
such as Linux can be installed to a primary or extended partition on any part of 
the drive. 

Depending on the guest operating system you will run, identify an appropriate raw 
partition or disk for it to use. Check that the raw partition is NOT mounted by the NT 
host and not in use by others. Also, make sure the raw partition or disk does not 
have data you will need in the future. Otherwise back it up. 

2. Run VMware, and select Wizard from the File menu. 

3. In the Configuration Wizard, read the introductory text. 

Check the box for the operating system you plan to install on the disk ( this is used 
to pick some simple defaults for VMware configuration settings and give default 
names to configuration files. The default settings can be changed later with the 
configuration editor) . 

Click Next 

Specify the Virtual Machine Directory. This is where the configuration files are 
placed. Leaving the default is often a good choice. 

Click Next 

Choose "Existing Partition" from Virtual Disk Type Settings. In this case, there is no 
boot manager, so you should probably enable disk partition hiding. Check the box 
labeled "Enable disk partition hiding." 

Click Next 

Select the Read Write option for the disk partition! s) that contain the guest 
operating system being configured. The other partitions should be set to Read Only. 

CAUTION: Corruption is possible if you allow the VM to modify a partition which is 
simultaneously mounted under NT. Since the VM/guest OS will be accessing a raw 
disk partition while the host continues to run NT, it is critical to not allow the VM to 
modify any partition mounted under NT or in-use by another VM. To safeguard 
against this problem, make sure the raw disk partition you mark 
Read Write for the VM is not in-use. 

Click Next 

Configure CD-ROM Device Settings as required. 

Click Next 
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Configure Floppy Device Settings as required. 

Qick Next 

Configure Networking Settings as required. 

Click Next 

Look through the Confirmation page to see what is about to be done. Click Back if 
you need to change settings. Note the location of the configuration file ( .vmx) . This 
is the file you will need to specify when you run VMware. 

Click Finish 

4. In the Configuration Editor, you can modify any configuration options from the 
Wizard default! for example to change the amount of memory allocated to the guest 
operating system, or to change the disk mode) . 

5. At this point you are ready to begin installing the guest operating system into the raw 
disk you configured for the VM. Please click here to see installation notes for various 
guest operating systems. 

Setting up hardware profiles in virtual machines 

If you have a dual-boot system and want to use a virtual machine to boot a previously 
installed operating system ( such as Windows 95, Windows 98 or Windows NT or 
Windows 2000) from an existing partition, you must set up "real 11 and "virtual" 
hardware profiles. Certain operating systems use hardware profiles to load the 

S ropriate drivers for a given set of hardware devices. We recommend using them 
y if you are familiar with VMware virtual machines and the Windows hardware 
profiles concept. Also, if you haven't already done so, look at the Technote on 
dual-booting before proceeding. 

Each virtual machine provides a platform that consists of the following set of virtual 
devices: 

• Virtual CD-ROM 
• Virtual IDE Hard Disk Drives 
• Standard PQ Graphics Adapter 
• Standard Hoppy Disk Drive 

• Intel 82371 PQ Bus Master IDE Controller ( includes Primary and 
Secondary IDE Controllers) 

• Standard 101/102 Key Keyboard 

• Pfy2 Compatible Mouse 

• AMD PCNET Family Ethernet Adapter ( PCI-ISA) 

• Serial ports (COM1-COM4) 

• Parallel ports (LPT1-LPT2) 

• SoundBlaster- 16 compatible sound card 

This set of virtual devices is different from the set of real hardware devices, and is 
independent of the underlying hardware with a few exceptions ( the processor itself is 
such an exception) . This feature provides a stable platform and allows OS images 
installed within a virtual machine to be migrated to other virtual machines, regardless 
of the configuration of the real machine. 

If an operating system is installed directly into a VMware virtual machine, the operating 
system will properly detect all the virtual devices by scanning the hardware. However, 
if an operating system is already pre-installed on the real machine ( e.g., in a dual-boot 
configuration) , the operating system will be already configured with the real hardware 
devices. In order to boot such pre-installed operating systems in a virtual machine, you 
will need to create separate hardware profiles in order to simplify the boot process. 
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Microsoft operating systems (Windows95, Windows98, NT4.0) have the notion of 
hardware profiles. Each hardware profile is associated with a set of known devices. If 
more than one hardware profile exists, the user is prompted to choose between 
different hardware profiles at boot time. 

Windows 95, Windows 98 and Windows 2000 use Plug and Play at boot time to 
confirm that the actual devices match the chosen hardware profile. Mismatches lead to 
the automatic detection of new devices. Although this operation succeeds, it can be a 
fairly slow one. 

Windows NT does not have Plug and Play support and uses the hardware profiles to 
initialize its devices. Mismatches will lead to errors reported by the device drivers and 
the devices are disabled. 

In order to set up hardware profiles for your real and virtual machines, we recommend 
that you follow these steps: 

1. Before running VMware to boot a pre-installed operating system on a disk partition, 
boot it natively and create two hardware profiles that you can call "Real Machine" 
and "Virtual Machine". To do this, open "Control Panel/System" then select the 
"Hardware Profiles" tab. Click on the "Copy" button, and name the copies 
appropriately. 

2. ( NT only) : While still running natively, use the Device Manager to disable some 
devices from the "Virtual Machine" hardware profile. To do this, open "Control 
Panel/Devices", then select the individual devices to disable. Things to disable in the 
"Virtual Machine" hardware profile include audio, MIDI and joystick devices, Ethernet 
and other network devices and USB devices. Remember to disable them from the 
"Virtual Machine" hardware profile only. Skip this step if you are running Windows 
95 or Windows 98. The initial Plug and Play phase will detect device mismatches. 

3. Reboot the machine into Linux ( if you are running VMware for Linux) . 

4. Use the VMware configuration wizard to configure your virtual machine. See this 
page for more information on your partition configuration. 

5. Boot the virtual machine and select the guest OS via your existing boot manager. 
Choose "Virtual Machine" at the hardware profile menu prompt. You will encounter 
device failure messages and delays during this initial boot. 

6. ( Windows 2000 only) : After you log in to Windows 2000 ( now running as a guest 
operating system) you should see a "Found New Hardware" dialog box for the video 
controller as Plug and Play runs and discovers the virtual hardware. Do not install 
drivers at this time, click Cancel to close the Found New Hardware dialog boxes. Do 
not reboot the virtual machine, by clicking No from the System Settings 
Change/Reboot pop-up message. Windows 2000 will automatically detect and load 
the driver for the AMD PCnet PCI Ethernet card. At this point, you should install 
VMware Tools for Windows add-on package inside the virtual machine. Allow the 
virtual machine to reboot after the VMware, Inc. SVGA video driver ( included in 
VMware Tools for Windows) has been installed. Once Windows 2000 reboots inside 
the virtual machine, select a new SVGA resolution from the Display Properies > 
Settings tab dialog to increase the size of the virtual machine's display window. If you 
want to enable the virtual machine's sound adapter to work inside the Windows 
2000 guest operating system, finish the remaining steps on this page and then refer 
to the 'VMware and Sound' technical note. 

(Windows 95/98 only) : You should see "New Hardware Detected" dialog boxes as 
Plug and Play runs and discovers the virtual hardware. Windows will prompt you for 
locations to search for device drivers. Most of the device drivers will be available in 
the existing OS installation, but you may need the installation CD-ROM for some 
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networking device drivers. Windows will also ask you to reboot your system several 
times as it installs the device drivers. In some instances, Windows may not 
recognize the CD-ROM drive when it prompts you to insert the CD-ROM to look for 
device drivers during the initial hardware detection. In such cases, you can cancel 
the installation of the particular device, or try pointing to C:\windows\system\ to 
search for device drivers on the hard disk. Any failed device installations may be 
performed at a later time after the CD-ROM drive is recognized. After Windows has 
installed the virtual hardware and their drivers, you can remove the failed devices 
corresponding to the real hardware using the Device Manager ( Control 
Panel/System/Device Manager Tab) . Select the device, then press the Remove button. 
If a device appears in multiple hardware profiles, you can select the hardware 
profile! s) from which to remove the device. 

7. ( Windows NT only) : After the OS is done booting, view the event log to see which 
real devices have failed to start properly. You can disable them from the "Virtual 
Hardware" profile using the Device Manager ( Control Panel/Devices) . 

8. Confirm that your virtual devices are working properly, specifically the network 
adapter. ( Windows 95/98 only) : If any virtual device is missing, you can detect them 
by running Control Panel/ Add New Hardware. 

9. Install the VMware Tools. The VMware tools will appear and run in both hardware 
configurations, but will have an effect only in the virtual hardware configuration. 

NOTE: The next time you reboot Windows natively using the "Real Machine" 
hardware profile, some virtual devices may appear in the device list. You can disable 
or remove these virtual devices from "Real Machine" hardware profile in the same 
way that you removed real devices from the "Virtual Machine" hardware profile in 
Step 6 and 7 above. 


VMware and Sound 


VMware provides a Creative Technology Sound Blaster! R) 16 compatible audio device 
and supports sound in Windows 95, Windows 98, Windows NT, Windows 2000 and 
Linux guest operating systems. The VMware sound device is disabled by default and 
must be enabled in the VMware Configuration Editor. Sound support is currently 
limited to PCM ( Pulse Code Modulation) output ( i.e. any application that produces 
sound without using MIDI) . 

Configuring sound with VMware 

1 . Configure sound on the Linux or Windows NT ( or Windows 2000) host operating 
system. Please refer to your documentation for your particular Linux distribution 
or the Windows NT ( or Windows 2000) operating system. You may need to install 
additional software packages on your system to support sound. VMware cannot 
provide support assistance in configuring sound on your host operating system. 
Please contact your host operating system support provider or PC manufacturer 
for help. 

2. Enable sound within the virtual machine. The sound virtual device is not installed in 
the virtual machine by default. In the VMware Configuration Editor open the Sound 
Adapter panel and click on the Install/ Add button. Save the configuration and Power 
On the Virtual Machine. 

3. Configure the guest operating system to use the VMware virtual sound device. This 
device is compatible with a Creative Technology Sound Blaster! R) 16. 
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4. For Windows 2000 guest operating systems 

Double-click on the "Add/Remove" icon from the Windows 2000 Control Panel. 

From the Add/Remove Hardware Wizard dialog, select "Add a new device" and 
click Next. 

From the Find New Hardware screen, select the "No, I want to select the hardware 
from a list" option and click Next. 

From the Hardware Type screen, select "Sound, video and game controllers" from 
the list and click Next. 

From the Select a Device Driver screen, select "Creative" from the Manufacturers list 
and select "Sound Blaster 16 or AWE32 or compatible (WDM) " from the Models list, 
then click Next. 

From the Start Hardware Installation screen, click Next to install the Sound Blaster 
16 drivers. 

From the Completing the Add/Remove Hardware Wizard screen, click Finish and 
reboot the virtual machine. Sound should be working the next time the virtual 
machine boots Windows 2000. 

5. For Linux guest operating systems 

Please refer to your documentation for your particular Linux distribution. You may 
need to install additional software packages on your system to support sound. 

When configuring the sound, please use the following parameters: 

10 PORT IRQ 8-bit DMA 16-bit DMA 

0x220 5 1 7 

6. For Windows 95 and Windows 98 guest operating systems: If you have never 
installed a Sound Blaster 16 Card in this Windows system, you will need a Windows 
95 or Windows 98 installation CD-ROM. 

• Launch Add New Hardware from the Windows Control Panel. 

• Click Next. 

• Select Yes for "Do you want Windows to search for new hardware?' 

• Click Next. 

• Click Next again. 

• Windows should run the autodetection and say it is ready to finish.. 

• If prompted insert the Windows CD-ROM into the drive and click OK 

• Click Finish. 

If you have problems with Windows autodetection, add the device manually 

• Launch Add New Hardware from the Windows Control Panel. 

• Click Next. 

• Select No for "Do you want Windows to search for new hardware?" 

• Click Next. 

• Select "Sound, video and games controllers". 

• Click Next. 

• Select "Creative Labs Sound Blaster 16 or AWE-32". 

• Click Next. 

• Click Finish. 
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7. For Windows NT guest operating systems 

If you have never installed a Sound Blaster 16 Card in this Windows NT system, 
you will need a Windows NT 4.0 installation CD-ROM. 

• Launch Multimedia from the Windows NT Control Panel. 

• Click on the Devices tab. 

• Click the Add button. 

• Select the "Creative Labs Sound Blaster 1.X, Pro, 16". 

• Click OK 

• Insert the Windows NT 4.0 CD-ROM in the CD-ROM drive when prompted. 

• Specify D:\I386 ( or another drive specifier if D: is not your CD-ROM 
drive) . 

• Click OK 

• Configure the Sound Blaster base I/O Address. 

10 Address: 220 

• Click OK 

• Complete the Sound Blaster 16 Configuration. 

IRQ: 5 

8-bit DMA: 1 

16-bit DMA: 7 

MPU-401 I/O Address: Disable ( MPU-401 MIDI device is not supported) . 

• Click OK 

• When prompted to restart, select Restart Now. 
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Configuration Editor 

A dialog window that can be launched from the VMware Settings menu and allows 
users to view and modify the configuration of a virtual machine. 

Configuration Wizard 

A mini-applet that is launched automatically when VMware is started without specifying 
a configuration file; the applet can also be launched from the VMware File menu. When 
a new virtual machine is to be set up, the VMware Configuration Wizard will prompt the 
user for information and create a virtual machine configuration file. To access the same 
virtual machine in the future, the user can simply run the configuration file that was 
already created by the wizard. 

Disk modes 

Setting that defines how disk write commands issued by software running inside a 
virtual machine should be handled by the VMware software layer. The disk mode 
setting is transparent to the software that runs inside the virtual machine. There is a 
mode setting for each virtual machine disk; the setting can be viewed/modified from 
the Configuration Editor's IDE Drives panel. The disk mode settings are persistent, 
non-persistent and undoable. 

Existing partition 

A partition on a real disk in the host machine; also see Raw disk. 

Guest operating systems 

Operating systems that run inside a virtual machine ( e.g. when Windows 95 is run 
inside a virtual machine, it can be said that the virtual machine runs Windows 95 as a 
'guest OS'). 

Host machine (or host system) 

A real, physical computer that runs an operating system and application software, such 
as Linux and VMware for Linux. 

Host operating system 

An operating system that runs on the host machine ( e.g. Linux, Windows NT, etc.) . 

Meta configuration file 

In context of VMware virtual machines configured with raw disks, a Meta configuration 
file defines the level of access rights ( read/write) a virtual machine will have to certain 
partitions on a raw disk device. Same as Safe raw disk file. 

Non-persistent disk mode 

From a virtual machine's point of view, all disk writes issued by software running inside 
the VM appear to be written to disk, but are in fact discarded after the session is 
powered down. As a result, a virtual disk or raw disk set to a non-persistent disk mode 
is not modified by VMware software. 

Persistent disk mode 

All disk writes issued by software running inside a virtual machine are immediately and 
permanently written to the VM's disk. As a result, a virtual disk or raw disk set to a 
persistent disk mode behaves like conventional disk drives on your computer. For a 
detailed explanation of disk modes refer here . 
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Raw disk 

A physical disk drive in the host machine. From VMware software's point of view, 
a virtual machine's disk can be stored as a file on the host filesystem ( see Virtual disk) 
or on a local IDE raw disk device. When a virtual machine is configured to use a raw 
disk VMware software will directly access the local disk/partition as a raw device ( not 
as a file on a filesystem) . It is possible to boot a previously installed operating system 
on an existing partition within a virtual machine environment. The only limitation is 
that the existing partition must reside on a local IDE drive; VMware virtual machines 
can not access SCSI drives as a raw device. 

Safe raw disk file 

A file containing user-specified access privilege information that controls a virtual 
machine's read/write access to certain partitions on the raw disk. VMware software 
uses this file to prevent dual-boot users from accidentally trying to run the host 
operating system again as a guest, or another guest operating system for which the vir 
tual machine was not configured . Safe raw disk files can also prevent accidental writes 
to raw disk partitions fromkadly behaved operating systems or applications. Safe raw 
disk files are created for each IDE raw disk device when the VMware Configuration 
Wizard is launched with a '-rawdisk' command line parameter. 

Undoable disk mode 

From a virtual machine's point of view, all disk writes issued by software running inside 
the VM appear to be written to disk, but are in fact stored in a temporary ( .REDO) file 
on the host filesystem for the duration of the VM session. When the virtual machine is 
powered down, VMware software will prompt the user to decide how the disk changes 
for the session should be handled. The user will have three choices: ( 1) save changes 
to disk permanently, ( 2) delete changes to prevent modifying the VM's original disk 
image, or ( 3) keep the changes in the REDO file and be able to continue running the 
VM with what appears to be the modified disk image. 

Virtual disk 

A virtual disk is a file on the host filesystem that appears as a physical disk drive to a 
guest operating system. The filesystem can be on the host machine or on a remote 
computer. By configuring a virtual machine with a virtual disk, a new operating system 
can be installed onto the disk file without the need to repartition a physical disk or 
reboot the host VMware virtual machines can be configured with virtual disk( s) , raw 
disk( s) or a combination of both. 

Virtual machine 

A virtualized x86 PC environment on which a guest operating system and associated 
application software can run. Multiple virtual machines can operate on the same host 
machine concurrently. For more details refer to virtual platform. 

Virtual machine configuration file 

A file where configuration information about a specific virtual machine ( e.g. disk size, 
memory amount, etc.) is stored. Virtual machine configuration files are created using 
the Configuration Wizard or Configuration Editor. Once a configuration file has been 
created, a user can access the same virtual machine sometime in the future by running 
the configuration file as an executable. 


